For Virulence, Burkholderia cenocepacia Depends on a Pair of RNA Chaperones
Burkholderia cenocepacia J2315 both makes and requires a pair of RNA chaperone proteins to be fully virulent and to resist stress, according to Jorge H. Leitao of the Instituto Superior Tecnico in Lisbon, Portugal, and his colleagues. Their finding, which marks the first known case of a bacterial system harboring two Hfq-like genes, could help to explain why bacterial pathogens in this family can prove so difficult to combat. Details appear in the April 2011 Journal of Bacteriology (193:1515 Bacteriology (193: -1526 .
This Burkholderia isolate is a highly virulent exemplar from a bacterial family, whose members lately are infecting more and more cystic fibrosis (CF) patients, sometimes fatally, according to Leitao. The two functional Hfq-like proteins that B. cenocepacia J2315 encodes bind RNA molecules, acting as chaperones by ensuring that only particular interactions occur among those specifically targeted RNA molecules. In general such RNA chaperones, which were first observed during the past decade, destabilize specific RNA molecules and help to keep them from becoming trapped in nonfunctional conformations. "In recent years, there has been increasing evidence that Hfqs are of critical importance in bacterial virulence," Leitao says. The investigators found the second Hfq gene, Hfq2, during their analysis of the B. cenocepacia J2315 genome. "At the time, we didn't even know if the second copy was functional."
The two Hfq proteins-both of them functional-are expressed during different phases of the cell cycle, and at least one of them is subject to the quorum-sensing compound, CepR. "Both genes are required for optimal survival under stress conditions mimicking those faced by the bacterium when infecting lungs of patients with CF," Leitao says, adding: "Both genes also are required for full virulence against the nematode Caenorhabditis elegans." "Small, noncoding RNA molecules (sRNA) are an important means for posttranscriptional control of bacterial gene expression," points out David In general, B. cenocepacia bacteria prove highly resistant to available antibiotics, according to Leitao. "Better knowledge of the molecular mechanisms of virulence in these bacteria might pave the way to design more rational strategies or molecular inhibitors to combat these human pathogens," he says.
The Hfq proteins are highly conserved within the B. cenocepacia complex, Leitao and his collaborators note. Hfq2 bears strong similarities to the "Sm1 motif" contained in "Sm" and "Lsm" proteins from both eukaryotes and Archaea. "Sm" proteins are those that bind RNA, while "Lsm" is shorthand for "like Sm." Thus, these B. cenocepacia proteins might derive from an ancestral Sm protein in Archaea, Leitao says. 
